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1.
Introduction
This contribution raises an issue of a treatment of power supply cable physically attached to a UE, and discusses about a corresponding measurement uncertainty. 
2.
Discussion
2.1
Current situation on minimum requirements and power supply
In TS 38.101-2, following Table E.2.2-1 is specified, and there is also the editor’s note which indicates a testability issue to be solved. Since a treatment of power cable has an impact on activities to decide measurement uncertainty (MU) values and test tolerances in RAN5, we need to decide the policy on the cable and the extreme voltage test as soon as possible. Though the purpose of table E.2.2-1 is to specify the voltage condition, we can observe two types of DUTs from this table. One is a DUT operating with external power source (AC main) and the other is a DUT which operates with its own battery.
· Extract from TS 38.101-2 – 

E.2.2
Voltage

Editor’s note: This requirement is incomplete. The following aspects are either missing or not yet determined:

Methodology to control the voltage in a case which a power cable is not connected to DUT is FFS since it is not agreed whether we can connect the power cable to DUT at the OTA measurement situation yet.
The UE shall fulfil all the requirements in the full voltage range, i.e. the voltage range between the extreme voltages.

The manufacturer shall declare the lower and higher extreme voltages and the approximate shutdown voltage. For the equipment that can be operated from one or more of the power sources listed below, the lower extreme voltage shall not be higher, and the higher extreme voltage shall not be lower than that specified below.
Table E.2.2-1: Voltage conditions

	Power source
	Lower extreme

voltage
	Higher extreme

voltage
	Normal conditions

voltage

	AC mains
	0,9 * nominal
	1,1 * nominal
	nominal

	Regulated lead acid battery
	0,9 * nominal
	1,3 * nominal
	1,1 * nominal

	Non regulated batteries:

Leclanché 

Lithium

Mercury/nickel & cadmium
	0,85 * nominal

0,95 * nominal

0,90 * nominal
	Nominal

1,1 * Nominal
	Nominal

1,1 * Nominal

Nominal


· End of extract - 
Observation 1: There are 2 types of DUTs in terms of different power source types:
-Type A: DUT which normally operates with its own battery. 
-Type B: DUT which operates with external power source (AC main)
Along with the extreme voltage test issue, there are also some open issues regarding conformance tests such as: 

- Demand to shorten test time, 
- Stable power supply to continue measurement (even with normal conditions).
Considering the aspects above, it seems a test with a power supply cable would be a realistic solution.  In addition to these issues, from a viewpoint of the time plan for MU assessment of priority 1(normal condition), RAN5 needs to make a decision as soon as possible.

2.2
RAN4 stance against power supply cable and relations to measurement uncertainty
On the other hand, RAN4 agreed to capture the following texts in TR 38.810 at the Busan meeting in May (RAN4 #87).

· Extract from TR 38.810 –
A.3
Operating voltage

All nominal voltage test cases shall be performed with the DUT operated in stand-alone battery powered mode except for DUTs whose power is provided only from AC mains. For extreme voltage test cases, the UE shall fulfil all the requirements in the full voltage range, i.e. the voltage range between the extreme voltages. When those test cases require an external power source with cables connected to the DUT that could adversely affect the device performance, it shall be demonstrated that there is negligible impact to performance with the device operated in stand-alone battery powered mode compared to the device operated in external power mode first before performing the extreme voltage test cases.
· End of extract –
From the sentence above and also comments during RAN4/RAN5 common session in May meeting, it is obvious that RAN4 is recommending that measurements are carried out under a condition that the type A DUT is operating with a battery. Therefore it can be said that current MU assessment tables in TR 38.810 are derived based on an assumption that those tables are not taking power cables into consideration.

Observation 2: MU assessment tables in TR 38.810 are not taking into consideration of a use of the power supply cable. 
So in a case that we decide to use the power supply cable during the measurement, we also need to decide a policy on measurement uncertainty and test tolerance. However there are some difficulties to derive measurement uncertainty value for the power supply cable because:

· MU value related to power supply cable largely depends on the design of UEs. e.g. antenna/connector positions and a variety of a cable.

· Type A UE can be used with the power supply cable on a daily basis. Thus it is difficult to assume the cable as the uncertainty element. (There is a possibility that a regulatory requirement has to be satisfied also on a condition with the cable.)  

Proposal 1: For type A DUT, carry out all the nominal voltage tests without a power supply cable. Thus the extreme voltage condition is not applied. FFS for the case of type B DUT.


3. Conclusion
In this paper, we discussed the RAN5 policy on a use of the power supply cable during measurements of FR2 UEs (both for normal condition and extreme condition). 
Observation 1: There are 2 types of DUTs in terms of different power source types:
-Type A: DUT which normally operates with its own battery. 
-Type B: DUT which operates with external power source (AC main)
Observation 2: MU assessment tables in TR 38.810 are not taking into consideration of a use of the power supply cable. 
Proposal 1: For type A DUT, carry out all the nominal voltage tests without a power supply cable. Thus the extreme voltage condition is not applied. FFS for the case of type B DUT.
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5.
Appendix A 
Table A-1 Comparison of test methods w/wo an external power supply cable
	Method
	Pros
	Cons

	I. Testing by connecting the external power source via feeder cable
	Cable connected to a dummy battery
	1. No need to suspend the tests to charge the battery. Set of tests (like several days long) can be done continuously.

2. The provided voltage is ensured to be in the specified voltage and also it is stable.
	1. There could be an impact on the measurement result. e.g. The emission pattern can be changed by the presence of a cable (non-transparent material) and also by the modification of a cover.

2. Test condition is different from that is normally used as a mobile device.

	II. 
	Cable connected to a USB connector
	1. No need to suspend the tests to charge the battery. Set of tests (like several days long) can be done continuously.
	1. There could be an impact on the measurement result. e.g. The emission pattern can be changed by the presence of a cable (non-transparent material).
2. Test condition is different from that is normally used as a mobile device.
3. There might be no means to control the voltage, i.e. Extreme condition tests (VL, VH) cannot be conducted.

	II. Testing with battery
	1. No impact on the measurement result.

2. Test condition is same as normally used as a mobile device. 
	1. Need to charge the battery frequently (like, once per 1 ~ several hours, depending on the test), which results in the longer total test time.

2. As the remaining battery level falls, it is expected that the output voltage might also go down, which is unintended extreme condition test (VL).

3. No means to control the voltage, i.e. Extreme condition tests (VL, VH) cannot be conducted.
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